Objective: We aimed to investigate the attitudes and behaviors of anaesthesiologists in "non-operating room anaesthesia" applications, which can be described as anaesthesia applications performed outside the operating room, and their reflection on practice all over Turkey.
Introduction

I
n the recent years, anaesthesiology and reanimation specialists have been increasingly administering anaesthesia during procedures performed for diagnosis and treatment outside of an operating room (1) . Anaesthesia performed outside of an operating room must be consistent with all obligatory standards for anaesthesia delivered in an operating room (2, 3) . There is limited data published about mortality and morbidity due to anaesthesia delivered outside the operating room (4). Robbertze et al. (5) conducted a study reviewing completed case files and stated that the majority of problems due to nonoperating room anaesthesia (NORA) is associated with monitored anaesthesia care and marginal age of patients (new-borns and elderly). In addition, they emphasized that mortality increases with methods of anaesthesia administered outside the operating room. These authors also observed that anaesthesia-related care outside the operating room is below the standards and numerous complications can be prevented by better care (5) .
In Turkey, Turkish Society of Anaesthesiology and Reanimation 2005 Guidelines on Anaesthesia Practices comprise also the Guideline on Anaesthesia Practices outside the Operating Room (6) . However, attitudes of anaesthesiology and reanimation specialists during anaesthesia applications outside the operating room are influenced by many factors and show great variations in Turkey as well as in the other countries. Nevertheless, the literature review we performed unveiled that there is no data or comprehensive investigation on the practices, attitudes and behaviours of anaesthesiology and reanimation specialists working either in Turkey or in the world, about NORA (1, (6) (7) (8) (9) .
A total of 492 (98.4%) responses were obtained when the participants were inquired about the institutions where they have been still working at ( Table 2 ). The participants were questioned whether they had practiced anaesthesia in diagnostic/therapeutic procedures (such as procedure, intervention, surgery etc.) performed outside the operating room over the course of their anaesthesiology training; whilst 483 (96.6%) participants responded "yes" and 13 (2.6%) participants responded "no", 4 (0.8%) participants did not give a response to this question.
When the participants were questioned whether they were receiving requests to perform anaesthesia during anaesthesia-requiring procedures, interventions or surgeries outside the operating room and whether non-operating room anaesthesia is performed at the institutions they have been still working, 465 (93%) specialists responded as "there are requests and non-operating room anaesthesia is performed" and 12 (2.4%) specialists responded as "there are requests but non-operating room anaesthesia is not performed", whereas 18 (3.6%) specialists responded as "there is no request". Five (1%) specialists did not respond to this question. When the anaesthesiology and reanimation specialists were asked for how long non-operating room anaesthesia is being performed in their institutions, it was observed that the replies ranged from 1 year to 50 years, and the mean duration was 9.71±7.67 years.
When the specialists participated in the survey were questioned whether there was a department other than Anaesthesiology and Reanimation Clinic that performs sedation in the institution they have been working, 265 (56%) of 475 responders reported that there is (are) department(s) other than Anaesthesiology and Reanimation Clinic that performs sedation (Figure 2 ). Among the departments other than An-aesthesiology and Reanimation Clinic that were reported to perform sedation, Gastroenterology (p=0.012), Cardiology (p=0.001) and Paediatrics (p=0.0001) departments were determined to perform sedation at higher rates than the others, particularly in university hospitals.
The question asked to the participants "in which departments do you perform non-operating room anaesthesia practices most" was responded by 465 specialists (Figure 3 ). It was determined that the rate of performing NORA was higher in Paediatrics (p<0.001), Interventional Radiology (p<0.001), Cardiology (p<0.001), Radiation Oncology (p<0.001) and Urology (p<0.001) departments particularly in the university hospitals, whereas it was higher in Obstetrics and Gynaecology departments particularly in private hospitals (p<0.001).
The question whether the patients that would undergo NORA were scheduled by including them in the surgery list was replied by 468 participants. Of the participants, 59% reported that the patients, who would undergo surgery, were scheduled by being included in the operation list, whereas 41% reported that they did not schedule the patients (Figure 4 ). Asking the participants when they perform preoperative evaluation for the patients that would undergo anaesthesia outside the operating room for elective procedures, 466 responses were obtained (Table 3) .
When the participants were asked in which ASA risk class of patients they perform anaesthesia, 469 participants responded ( Figure 5 ).
The question whether the participants have informed consent forms at the institutions they have been working and whether they obtain written informed consent from the patients that would undergo NORA or from their legal representatives was responded by 471 specialists. Of the responders, 422 (89.6%) stated that they had written informed consent forms and they routinely obtained consents, 32 (6.8%) stated that they had written informed consent forms but do not obtain consent from every patient, 4 (0.8%) stated that they neither had written informed consent nor obtained consent, and 13 (2.8%) stated that they did not have written informed consent forms but obtain consent only from patients they considered risky by making them to write and sign "I am informed about the risks of anaesthesia". The question for how many hours the participants ask for preoperative fasting for solid foods in adult patients that would undergo NORA for elective procedures was responded by 470 participants (Figure 6 ). Number of anaesthesiology and reanimation specialists When the participants were inquired whether they stipulated condition of having company for ambulatory patients that would undergo anaesthesia outside the operating room, 465 specialists responded. Of the responders, 286 (61.5%) reported that they stipulated condition of having company for all patients, 55 (11.8%) reported that they stipulated condition of having company for only paediatric patients and disabled adults, 91 (19.6%) reported that they decided according to the situation of patients when necessary, and 33 (7.1%) reported that they did not stipulate condition to have company.
The question whether there is a lower age limit, which the participants avoid performing anaesthesia, in paediatric age group that would undergo NORA was responded by 438 participants ( Figure 7 ). The specialists that participated in the study were questioned whether they perform NORA in geriatric age group and whether there is an upper age limit, and 452 specialists responded to this question ( Figure 8 ).
When the anaesthesiology and reanimation specialists that participated the survey, were questioned about the members of the anaesthesia team for NORA practices in the institutions they have been still working, response was obtained from 466 of them. There was a statistically significant difference between the institutions when the presence of anaesthesiology and reanimation specialists, anaesthesia technicians, and anaesthesiology and reanimation assistants and nurses in the anaesthesia team for non-operating room anaesthesia practices was evaluated according to institutions (p<0.05) ( Table 4) .
With regard to the question asked about the facilities and equipment in the places where non-operating room anaesthe- Figure 4 . The rate of non-operating room anaesthesia scheduling in the institutions *It was observed that there was a statistically significant difference between the institutions concerning the rate of pre-planning of non-operating room anaesthesia; it is pre-planned at a rate of 74.7% in University Hospitals, 61% in private Hospitals, 53.9% in Training and Research Hospitals, and 37.1% in State Hospitals ( Figure 6 ). sia practices were performed, 468 responses were obtained. Significant institutional and geographic regional differences were determined in the distribution of anaesthesia device, monitor, perfusor and appropriate area among the places where non-operating room anaesthesia is performed (Tables 5, 6 ).
A total of 468 specialists responded the question whether the participants use a check list for necessary equipment before NORA. Of the responders, 59.4% reported that they used a check list, whereas 40.6% did not.
The question whether the participants had an emergency bag or not to use during NORA, was responded by 466 specialists (Figures 9, 10 ).
A total of 471 participants responded to the question about the preferred methods of anaesthesia in adult patients in NORA ( Figure 11 ). When the anaesthesia methods preferred by anaesthesiology and reanimation specialists during NORA were compared according to the institutions the participants have been working at, significant difference was observed 0.003**** N/S: Non-specific *p<0.05, it is seen that anaesthesia device for non-operating room anaesthesia is most frequently present in University Hospitals and that there is a statistically significant difference between the institutions. **p<0.05, it is seen that monitor for non-operating room anaesthesia is most frequently present in Training and Research Hospitals and that there is a statistically significant difference between the institutions. ***p<0.05, it is seen that perfusor for non-operating room anaesthesia is most frequently present in University Hospitals and that there is a statistically significant difference between the institutions. ****p<0.05, it is seen that appropriate area for non-operating room anaesthesia is most frequently present in Private Hospitals and that there is a statistically significant difference between the institutions between the institutions in terms of the rates of conscious sedation, deep sedation, neuraxial block and general anaesthesia applications. However, no significant difference was determined between the institutions in terms of the rates of peripheral nerve block applications ( Table 7) .
The participants were asked whether they use regional anaesthesia techniques while performing NORA and 469 responses were obtained. Among responders, 114 (24.3%) reported that they used and 355 (75.7%) reported that they did not use regional anaesthesia techniques during NORA. Distribution of the techniques and the case-groups in which the techniques are used are illustrated in Figures 12 and 13 . No statistically significant difference was determined when the use of regional anaesthesia techniques during NORA was compared between the institutions that the participants have been working at ( Figure 14 ).
When the participants were questioned about the monitoring methods that they use during NORA, 472 participants responded (Table 8) . With regard to the methods of monitoring, central venous pressure monitoring, Near Infra-Red Spectroscopy (NIRS), Activated Clotting Time (ACT) mea- N/S: Non-specific *p<0.05, it is seen that anaesthesia device for non-operating room anaesthesia is most frequently available in the Central Anatolia region and that there is a statistically significant difference between the regions. **p<0.05, it is seen that defibrillator for non-operating room anaesthesia is most frequently available in the Marmara Region and that there is a statistically significant difference between the regions. ***p<0.05, it is seen that perfusor for non-operating room anaesthesia is most frequently available in the Central Anatolia region and that there is a statistically significant difference between the regions Number of anaesthesiology and reanimation specialists Geriatric Age surement, and body temperature measurement were reported in the "Other" option. Significant differences were observed in the frequency of the methods of monitoring between the institutions (Table 9) . Table 10 illustrates the hypnotic agents reported by anaesthesiology and reanimation specialists to be used for sedoanalgesia in adult and paediatric patients during non-operating room anaesthesia practice. Comparing the institutions that the specialists have been working in terms of hypnotic agents, statistically significant difference was found between the institutions in terms of midazolam and ketamine use in adults and propofol and ketamine use in paediatric patients (Tables  11, 12 ).
When the participants of the survey were questioned about analgesic agents that they preferred for sedoanalgesia during NORA, 459 participants responded (Table 13 ). Comparing I do not perform regional anaesthesia these analgesic agents used by anaesthesiology and reanimation specialists for sedoanalgesia between the institutions, statistically significant difference was determined between the institutions in terms of remifentanil and ketamine use (p<0.05) ( Table 14) .
The question about the use of routine antagonization during NORA was responded by 471 participants. Statistically significant difference was found between the institutions in terms of antagonization practices of anaesthesiology and reanimation specialists (Table 15 ). Figure 15 illustrates the antagonist drugs used by anaesthesiology and reanimation specialists, who perform antagonization (n=333) and the distribution of antagonist drugs. Comparing the drugs used by anaesthesiology and reanimation specialists for antagonization during NORA between the institutions that the specialists have been working at, it was determined that neostigmine and sugammadex use was significantly different between the institutions (Table 16 ).
When the participants were questioned "where" they provide recovery for ambulatory patients that underwent anaesthesia performed outside the operating room, 464 participants responded (Figures 16, 17) .
The specialists participated in the survey reported desaturation (70.8%) as the leading complication encountered during .05, Rate of using ECG monitoring differ significantly between the institutions; it is the highest in University Hospitals **p<0.05, Rate of using invasive artery monitoring differ significantly between the institutions; it is the highest in University Hospitals ***p<0.05, Rate of using ETCO 2 monitoring differ significantly between the institutions; it is the highest in University Hospitals ****p<0.05, Rate of using ABG monitoring differ significantly between the institutions; it is the highest in University Hospitals non-operating room anaesthesia practices (Figure 18 ). Of the participants, 91.1% reported that they have never encountered a complication resulting in mortality. The reported complications are demonstrated in Table 17 . Comparing the anaesthesiology and reanimation specialists that encountered complications that resulted in mortality during NORA in terms of age, the duration of working as a physician and as a specialist, no statistically significant difference was determined (p>0.05).
Discussion
American Society of Anaesthesiologists (ASA) and TSAR Guidelines highlight the minimal precautions necessary to be taken for anaesthesia practices outside the operating room and emphasize the necessity of creating basic conditions for patient safety (6) .
Although the literature review in PubMed revealed the presence of publications concerning various anaesthesia practices performed outside the operating room by anaesthesiology and reanimation specialists in Turkey and in the World, no publication investigating the attitudes and behaviours of anaesthesiology and reanimation specialists as a whole in nonoperating room anaesthesia practices was encountered.
Cohen et al. (7) sent a questionnaire consisted of 22 questions by electronic mail to 5000 members of American Gastroenterology College to obtain data on endoscopic sedation and monitoring in the United States and obtained responses from a total of 1353 (27.1%) members. Riphaus et al. (8) conducted a survey by delivering a questionnaire consisting of 21 questions about sedation and monitoring in gastrointestinal endoscopy to the 3802 members of German Society of Digestive and Metabolic Diseases (DGVS) to investigate the use of sedation for gastrointestinal endoscopy and obtained responses from 1061 (28%) subjects. In the present study, the response rate was 11.5% for anaesthesiology and reanimation specialists that received the questionnaire by electronic mail, whereas it was 32.6% for the attendants of TARC 2012, to whom the questionnaire was delivered directly, and overall response rate was calculated to be 17%. Thereby, the response rate was higher in the present study than that statistically targeted.
Return of the questionnaire was obtained from 59 (72.8%) of 81 provinces that was present in Turkey in the period when the present study was conducted. Participation from metropolitans was higher. The highest response rates in decreasing order were obtained from Istanbul (24.8%), Ankara (14.8%) and Izmir (10.8%). This result arises from the higher number of anaesthesiology and reanimation specialists working in these provinces.
Lower response rates obtained from electronic mails in the present study as compared to the surveys conducted by Co- hen et al. (7) and Riphaus et al. (8) results from limited number of surveys performed in electronic media in Turkey, as well as from the fact that anaesthesiology and reanimation specialists also work other than non-operating room anaesthesia practices.
When the anaesthesiology and reanimation specialists participated in the survey were questioned whether they received requests to perform anaesthesia during examinations and interventions that require non-operating room anaesthesia practice in the institutions they have been still working and whether non-operating room anaesthesia practice is performed, 93% of the participants responded that there were requests and anaesthesia was performed.
Methods of anaesthesia used during NORA include conscious or deep sedation, general anaesthesia and regional anaesthesia (9). İyilikci et al. (9) analysed the records of 1622 cases that underwent NORA at Dokuz Eylül University Faculty of Medicine and reported that sedation was performed in 1526 interventions, regional anaesthesia was performed in 60 interventions and general anaesthesia was performed in 36 interventions. Froehlich et al. (10) (EPAGE Study Group) conducted a study comprising 6004 patients that underwent colonoscopy at 22 centres from 11 countries, and reported that conscious sedation was performed in 53% and deep sedation was performed in 30%, whereas no sedation was performed in 17% of the patients. In the present study, when the participants were inquired about the method of anaesthesia they perform, they reported deep sedation (80.9%) as the most commonly preferred method followed by conscious sedation (76.2%) and general anaesthesia (38.9%). Comparing the participants according to the institutions they have been working at, statistically significant difference was found between the institutions in terms of rates of conscious sedation, deep sedation, neuraxial blocks and general anaesthesia practices. Whilst, the use of conscious sedation, general anaesthesia and neuraxial blocks was most frequently reported by the specialists from university hospitals, the use of deep sedation was most frequently reported by the specialists working at private hospitals. This difference might have resulted from the wide range of patients in the university hospitals.
In the present study, the rate of using regional anaesthesia during NORA was reported to be 24.3%. The participants reported that they performed regional anaesthesia methods most frequently for endovascular interventions (34.6%) followed by painless delivery. Ruppert et al. (11) compared various anaesthesia techniques in 5557 patients, who had been treated by endovascular aortic repair (EVAR) between 1997 and 2004 at 164 centres for infrarenal aortic aneurysms. General anaesthesia, local anaesthesia and regional anaesthesia methods were compared in high-risk and low-risk patient groups, and it was found that regional anaesthesia and local anaesthesia were superior to general anaesthesia in terms of duration of hospital stay, morbidity and mortality rates.
When the participants' performing regional anaesthesia was evaluated according to the institutions they have been working at, it was determined that regional anaesthesia is most frequently performed in university hospitals (34.4%) and least frequently performed in state hospitals (8.6%). A significant difference was determined between the institutions.
Monitoring methods vary according to the intervention, patient characteristics and method of anaesthesia used. In their study conducted with patients that underwent colonoscopy, Froehlich et al. (10) (EPAGE Study Group) reported that pulse oximetry monitoring was used in 77%, blood pressure monitoring was used in 34% and electrocardiography monitoring was used in 24% of the patients. In the present study, the most frequently used monitoring methods in descending order were pulse oximetry (98.5%), non-invasive blood pressure (87.5%) and electrocardiography (85.4%). In a randomized controlled trial comprising 132 patients that underwent emergency interventions, Deitch et al. (12) investigated whether the use of capnography in reducing the incidence of hypoxic events during propofol sedation is more effective than standard monitoring. Whilst hypoxia was observed in 17 (25%) of 68 cases, in which capnography was used, it was observed in 27 (42%) of 64 cases, in which capnography was not used. In the present study, the rate of capnography use was 24.4% among the participants. The present study determined that the use of ETCO 2 monitoring, ABG analysis, ECG, and invasive arterial monitoring was more prevalent in university hospitals with a statistically significant difference between the institutions. This difference may be explained by the fact that more invasive and complicated cases are admitted to university hospitals.
Complications such as respiratory depression and hypoxemia may be encountered during moderate or deep sedation. Guidelines suggest that administering oxygen during procedures might reduce the incidence of such complications (6) . In the present study, the rate of oxygen use during sedation was 99.6%.
The drugs more frequently used for sedation during NORA include propofol, ketamine, midazolam, opioids, thiopental, ketofol and chloral hydrate. In a survey conducted in Germany that investigated sedation for gastrointestinal endoscopy, Riphaus et al. (8) observed that the most frequently used sedative agents were midazolam in 82% of cases and propofol in 74% of cases and reported that endoscopist's satisfaction was higher in those who received propofol as compared to those who received benzodiazepine. In the present study, the most frequently used two hypnotic drugs reported by the participants were midazolam (89.6%) and propofol (91.1%) in adult patients, and midazolam (85.3%) and ketamine (74.9%) in paediatric patients. In the present study, midazolam and ketamine use in adult patients differed significantly between the institutions; while midazolam is being used more frequently in training and research hospitals (97.1%), ketamine use was found to be higher in university hospitals (55.3%). The present study revealed a significant difference between the institutions also in terms of propofol and ketamine use in paediatric patients; it was observed that these two agents are most frequently used in university hospitals. The rate of propofol and ketamine use in university hospitals was 63.7% and 85.6%, respectively. The significantly higher rate of ketamine use in paediatric patients in university hospitals might have resulted from higher number of interventions and ketamine's providing a more stable hemodynamic monitoring and causing less respiratory depression.
With regard to antagonist drug use, 7.6% of the participants reported that they administer antagonist drug in each patient, whereas 63.1% reported that they perform antagonization when necessary.
Cohen et al. (7) conducted a survey on endoscopic sedation and monitoring in 5000 physicians, who are the members of American Gastroenterology College, and reported that the majority (>98%) of esophagogastroduodenoscopies and colonoscopies was performed under sedation. In the present survey, the rate of performing sedation outside the anaesthesiology department in the institutions that the participants have been working was reported to be 56%. It was determined that sedation was most frequently performed by gastroenterology specialists (67.9%).
In the present study, it was reported that preoperative evaluation of the patients that would undergo NORA were performed just before the procedure by 38% of anaesthesiology and reanimation specialists and that 41% the procedures were not scheduled by including in the surgery list. It is observed that scheduling was most commonly performed in university hospitals at a rate of 74.7% and least commonly in the state hospitals at a rate of 37.1%, with a significant difference between the institutions. This difference might have resulted from the differences between the administrative structures of institutions.
Although ASA class I-II patients are accepted for NORA, today many centres perform anaesthesia outside the operating room also in ASA class III and IV patients that are medically stable. İyilikci et al. (9) reviewed the records of 1622 cases that underwent NORA in terms of ASA classes and determined that 1500 (92.4%) were ASA class I, 90 (5.6%) were ASA class II and 32(2%) were ASA class III; there was no ASA class IV patient. In the present study, the rate of responders reporting that they perform NORA only in ASA class I patients was 2%, in ASA class I and II patients was 29%, and in ASA class I-II-III was 30%; the rate of responders reporting that they perform NORA for all class of patients was reported to be 39%. In the period between these studies, it is observed that anaesthesia under non-operating room conditions has begun to be performed in also much more risky patients (ASA class IV). This difference might result from the advanced technological facilities' allowing invasive interventions in more risky patients, as well as from the increased number of requests to perform such interventions and enhanced experiences of anaesthesiology and reanimation specialists concerning nonoperating room anaesthesia practices.
According to the American Society of Anaesthesiologists "guidelines for preoperative fasting", preoperative fasting period for elective surgery patients is recommended to be 6 hours for light meals and 8 hours for the other solid or fatty meals (13) . In the present study, it was observed that 9.4% of the participants ask for at least 4 hours, 57% ask for at least 6 hours, 31.5% ask for at least 8 hours, and 1.5% ask for at least 12 hours fasting period for solid foods in elective patients and that 0.6% of the participants do not inquire fasting period.
In the present study, complications that are most frequently encountered during non-operating room anaesthesia practices of the participants included primarily desaturation at a rate of 70.8%, followed by nausea-vomiting at a rate of 11.4% and hypotension at a rate of 10.5%. Moreover, 8.9% of anaesthesiology and reanimation specialists reported that they encountered complications that resulted in mortality. İyilikci et al. (9) conveyed their experiences on non-operating room anaesthesia in a retrospective analysis and reported that serious complications were encountered in 6 of 1622 cases including heart attack during MRI, intracranial haemorrhage during cerebral embolization procedure, puncture needle break during bone marrow biopsy, and artery perforation during hepatic hydatid cyst aspiration.
The main factors that limit the present study were considered to be the facts that anaesthesiology and reanimation specialists also work on other things other than non-operating room anaesthesia practices, lack of similar studies on non-operating room anaesthesia practices in the literature, and absence of an official electronic mail recording system that enable contact with anaesthesiology and reanimation specialists in Turkey. In addition, the study unveiled that there is no official recording system that would facilitate contact with anaesthesiology and reanimation specialists in this country. National data bases can be established on this subject, thereby the number of similar studies can be increased and accelerated information sharing among anaesthesiology and reanimation specialists might be provided.
Conclusion
In conclusion, compliance with the standards and safety precautions specified by the guidelines is the key for the prevention of complications in non-operating room anaesthesia practices. The present study analysed the current status of anaesthesia practices performed outside the operating room in Turkey. Comprehensive analysis of the data concerning the attitudes, behaviours and practices of anaesthesiology and reanimation specialists working in Turkey on non-operating room anaesthesia and monitoring facilities as well might be Turk J Anaesth Reanim 2014; 42: 196-213 a guide for precautions that are necessary to be taken for safe NORA. As the consequence of the present study, we are in the opinion that organization on non-operating room anaesthesia practice remains inadequate in Turkey, different practices are being performed by physicians other than anaesthesiology and reanimation specialists and monitoring methods recommended by ASA are not frequently used during these procedures, recording systems are not eligible, some hospitals have no anaesthesia practice outside the operating room, and assistant training on this subject is inadequate.
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Annex-1. "Survey that Investigates the Attitudes and Behaviours of Anaesthesiology Specialists concerning Anaesthesia applications performed outside the Operating Room in Turkey
Dear Anaesthesiology Specialist, with this questionnaire we aimed to ask the questions we prepared about non-operating room anaesthesia to all anaesthesia specialists in Turkey. Consequently, data on the experiences and preferences of anaesthesiologists concerning non-operating room anaesthesia in Turkey will be obtained. Thank you for your interest to our questionnaire, which takes about 10 minutes." 
